Although in most cases of haemolytic disease of the newborn practically all the bilirubin in the serum is of the indirect reacting type, a quarter of a century ago Still (1927) and Hawksley and Lightwood (1934) described cases in which the serum direct reacting bilirubin was raised and signs of obstructive jaundice appeared. This condition came to be known as the 'inspissated bile syndrome' (Hsia, Patterson, Allen, Diamond and Gellis, 1952) . In 1959 Oppe and Valaes reported a systematic study of this condition. They confirmed that the findings of hepatosplenomegaly (Lathe, 1955) , gross anaemia and hyperbilirubinaemia, including an elevated conjugated fraction (Cornblath, Kramer and Kelly, 1955; Stempfel, Broman, Escard6 and Zetterstrom, 1956) , were present at birth. They also noted that the jaundice in these babies took on a greenish hue and that a tendency to bleed sometimes developed.
Recent papers (Billing and Lathe, 1958; Zuelzer and Brown, 1%1b) have shown that the 'indirect' fraction is made up of free bilirubin and bilirubin monoglucuronide, both of which are largely formed at extrahepatic sites. The 'direct' fraction represents bilirubin diglucuronide which is probably formed only in the liver. Inquiries among paediatricians in the City failed to reveal further cases of obstructive jaundice in the neonatal period, following discharge from these maternity units.
In Table 1 these cases are presented under an aetiological classification based on a review of the literature (Hsia et al., 1952;  Harms, Andersen and Day, 1954; Nakai and Landing, 1961; Cameron and Hou, 1962) .
Thus, haemolytic disease of the newborn was associated with 14 of the 18 cases of obstructive jaundice, two of the four that died, and three of the five that were transferred to a children's hospital. No cases of haemolytic disease without obstructive jaundice required transfer. It should be noted, however, that the incidence of haemolytic disease at these maternity units was six times as great as the national average.
Obstructive Jaundice due to Haemolytic
Disease of the Newborn
The haemolytic process responsible for the obstructive jaundice in all these infants was due to the Rhesus factor. On the cord blood specimens, total bilirubin was estimated by King and Coxon's method (1950) , and it was only on subsequent specimens of sera that the presence of an obstructive elermnt was demonstrated by the use of Lathe and Ruthven's (1958) modification of the diazo method. The total bilirubin of these later specimnens was also checked using the spectrophotometric method of White, Haidar and Reinhold (1958) .
An indirect reacting serum bilirubin of 20 mg., 100 ml. or above was considered an indication for exchange transfusion.
Case Material
The cases of obstructive jaundice due to haemolytic disease of the newborn occurring in the 18-month survey (Cases 1-10) will now be reported along with the other four cases seen during the full two-year period. Their main clinical and biochemical features are summarized in Tables 3 and 4 , and in Fig. 1 .
It will be seen ( The 'cord blood' findings are shown in Table 4 and are also plotted in Fig. I along with those of all the other babies with Rh incompatibility mentioned in the survey (Table 2) . Both mortality and obstructive jaundice are shown to be closely associated with the degree of anaemia at birth. No baby whose cord blood haemoglobin was over 75 % either died or developed obstructive jaundice. Where the Hb was below 75%, one-quarter died and nearly half became obstructed; and when Hb was below 50%, about one-third died and at least three-quarters became obstructed. It will also be seen that all babies with cord blood total bilirubins over 9 mg./100 ml. demonstrated obstructive jaundice. Of the seven deaths in the survey (Table 2) , all of which took place within 24 hours of birth, two showed obstructive jaundice before they died, one did not (Fig. 3) and the other four were insufficiently investigated.
When first estimated, usually within a few hours of birth (Table 4) , the direct reacting bilirubin was always above 1-5 mg./100 ml. and often much higher. Its peak was reached in all but one of these cases before the fifth day. Clinical evidence of obstructive jaundice was seen by the passage of dark urine containing bile, pale or white stools for one to three days (five cases) and jaundice of a green hue. The latter made its appearance in 10 of the 12 survivors during the first three days of life. It was observed when there was as little as 5 mg./ 100 ml. direct bilirubin out of a total bilirubin of 20 mg./100 ml.
Complications were very common. Signs of heart failure occurred in at least six cases, the respiratory distress syndrome in eight, meconium-inhalation 'pneumonitis' in two, a paralytic ileus causing temporary intestinal obstruction in two, and cyanotic attacks in nine. A tendency to bleed was seen in seven cases (skin, five; haematemesis, two; lungs, one; injection sites, one; brain, three) and was sometimes present at birth. Finally, signs of cerebral disturbance were noted in six babies and were thought to be due to kernikterus in at least two (Cases 4 and 14). One of these babies now exhibits selective deafness at I year. No other cases of kernikterus were seen in the neonatal period during these two years.
In the management of these cases, vitamin K (0 5-1 0 mg. intramuscularly) was ordered routinely, and digitalization, normally reserved by us for the most severely affected, was thought necessary in all these infants. Exchange transfusion was required in every case and two-and-a-half times as frequently in this group as in all babies with Rh haemolytic disease. Late transfusion for anaemia was required over five times as often as for the whole group. Corticosteroids were given to 10 of the 12 survivors.
Jaundice never lasted more than three and a half weeks (Table 4) Table 5 . (Fig. 2) . Effusions were present in all body cavities.
Histology. The lungs showed hyaline membrane disease. In the liver (Fig. 4) there was considerable proliferation of the bile-ducts in the portal tracts. The lobules consisted largely of syncytial masses of pigmented multinucleated liver cells. The snall cytoplasmic granules were mainly of haemosiderin and the larger bodies were due to bile pigments. Bile thrombi were present in some of the canaliculi and there w%as also excessive extramedullary erythropoiesis.
Discussion
The incidence of obstructive jaundice in haemolytic disease of the newborn is probably between 8 and O % (Table 6 ).
Haemolytic disease of the newborn is the most common cause of obstructive jaundice in the newborn, though this may not be so apparent from those babies admitted to a children's hospital. While all our cases were due to Rh incompatibility, obstructive jaundice may follow exceptionally severe cases of incompatibility due to ABO (Harris et al., 1954) , Kell (Ivemark, Hogman, Rudert and Andersen, 1959) or other groups.
The occurrence of 11 males to three females in this series may be of no significance. However, the preponderance of males among fatal cases and cases of kemikterus due to haemolytic disease is well known (Walker and Mollison, 1957) and male sex hormone therapy may cause cholestasis in adults (Schaffner, 1960) . Also Allen, Diamond and Watrous (1949) showed that the use of male, rather (Jouvenceaux, Brizard, Michaud and Revol, 1959; Zuelzer and Brown, 1961a) . No cases of this type were seen in the present series and this may be due to early and adequate transfusion therapy.
Haemorrhagic disease appears to be a frequent complication of this condition and may be present at birth. It is probably an expression of liver damage. Besides hypoprothrombinaemia, there may be a deficiency of convertin and other coagulation factors (van Creveld, 1959) . Vitamin K, or preferably K1 (Jouvenceaux et al., 1959) , should be given by intramuscular injection at birth and repeated if necessary. Fresh blood or transfusion with triple strength plasma may be required. It is possible that citrated blood is safer than heparinized for transfusion in these cases.
When contemplating exchange transfusion for hyperbilirubinaemia in these infants, the directreacting fraction of the serum bilirubin was discounted as a factor in the causation of kernikterus. In the two cases of kernikterus reported above, occurring after three and two exchange transfusions within 48 hours of birth, the 'indirect' serum bilirubins, when symptoms first appeared, were initially reported to be below 20 mg./100 ml. However, re-estimation showed them to be well above this level. While there is a natural reluctance to transfuse such seriously ill babies unnecessarily. it does appear that they are at especial risk from kernikterus. This may be due to the associated pathology or to coexistent complications causing hypoxia (Zuelzer and Brown, 1961b) . Finally, the very high levels of serum bilirubin that frequently occur may lead to errors in estimation.
The early use of corticoid in this condition was thought to be of benefit, though this opinion was only based on clinical impression. Many reports are available on the use of these drugs in both obstructive jaundice and hepatitis (Summerskill, Clowdus, Bollman and Fleisher, 1961; Williams and Billing, 1961) , in cirrhosis (Effersoe and Kjerulf, 1962) , and in hyperbilirubinaemia of prematurity (Crosse and Corney, 1961; E. E. Hill, 1961, personal communication). The general consensus of opinion suggests that corticosteroids both reduce jaundice and improve liver function and are of especial use when there is liver cell damage. The continued empirical use of this drug when cholestasis is present seems justified.
The microscopical appearance of the liver in this condition has been fully recorded (Hawksley and Lightwood, 1934; Craig, 1950; Cameron and Hou, 1962) . The findings in the two babies that died (Case 7 is reported above) appeared to be typical. In addition to necrosis, giant-cell regeneration and
